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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve data write-in 
speed and to prevent deterioration of a data holding 
characteristic. 

SOLUTION: A non-volatile semiconductor memory has 
first memory cell units 3 (all, a12) provided respectively 
at intersections of a first data transfer line 1 and plural 
data selecting lines, second memory cell units 3 (a21, 
a22) provided respectively at intersection of a second 
data transfer line 2 plural data selecting lines 6, and a 
write-in data latch 4 connected to one end of the data 
transfer line 1. Further, the device is provided with a 
data transfer tine switch 5 inserted between the other 
end of the data transfer line 1 and one end of the data 
transfer line 2, at the time of write-in of data, the switch 
5 is made a cut off state, one line of first data selecting 
lines 6 for selecting the memory cell units all, a12 and 
one line of the second data selecting lines 6 for selecting 
the memory cell units a21, a22 are simultaneously 
selected. 
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1 lis 1 (O'T-tfmmmt . 

2ro7'-^'31«^illi, 
it. 

iK^ttfct(if2p«^y-fe/P3.= y hJtt/HiJIS;^'f y^:^^ 
i(l^3S»P>*51?!l«)p«*y:/n5'^*s. StflST'-^'Std 
i6Sro;^lRl»;i«»M?iJlclEB*ixT^^y-^ h y v9:^^ 

i $:#«i-r'5St«^ 1 iEtttO^^Xtt^i^^itcBSlS^ 
IB. 

IfS*^ 5 ] fi3IE> ^ y -fe/w=.= y Mi, < 1 1, 1 

[gs*^ 7 1 fitrtsm^sffls y -> y = y = 

e> 5 r i i S 19^3® 5 IEe<o:i:» 



2 

*^ff55tt^ * y *»P>*5» 1 2 (Z>^ * y -fe/Ua. 

= y hi, 

MIEIBl w^^y-fe/ua.^,, hl::ftM$ixfc^i«7'— 
^S*«Ri, 

anisiS2<©;'*y-fe:/i'3.=:y hfwSi«E$ixfc»2<07'— 

10 ^y)^,vz^-yYikximt'f-9ummLhff>mz.n?^^ 

mIIE^2W>^y-fe>'V3-=s/ h;c*fj;£;LTBuiEm2cO> 

ttfcSiJIEff 1 <r>:^^ s/^Vi/^^i Sr:l:fi L, 

«8 *ixfcll 1 «i^-^s«W»i fl(rS5|g 2 p< * y 

= 3/ hlJ:SM$nfcm2cDr-^2i^«aiisS9ia^l& 

Wm\ZM^^f\,^ w t «:#«i-r5^»%t4^»<*:IE« 
5v^Jcii[3S-^5J:pJcgBB$H. WIEt'- ^' tei^ifelcSE 

-f'a^j9t^. mL'f-9mm<o->st^\z.w6itim\cJEm. 
sjxry^y-?- h y y^;^Sr«figL, 

Bo 

i©y-=Ey-fe/W3.=s/ hs-«fiK-r5^»«tt>*y ttra 

».0!fltria^2<0pt*y-fe/W3-=y hSr«fiE-f-5^»5Stt 
IBIS^B. 

[s»^«i2i m^=f-9'sm^m.\-i.. 

« oT^fig^nfc^y 5'7'P'ns/:^A»p,'ir5r i-Sr4#«i 

1 3 1 m^m 1 xt/m 2 ro^ ^ y •fe/w3^= h 
tt. di^/i < 1 1 1 o«?ai?f»«s t h t sr=t-*- 

[3i*«14l imL'm.W^^y7:y'J7.9\t. S^iii^ 
iSf^JCFN h:^^'/wmS£Srfflv^5r iSr'ltiati-SfS* 

l5l9^<^^i»B/iSl?^l 

50 [ 0 0 O 1 1 
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[0 0 0 2] 

[0 0 0 31 L*>L, 

[00041 H 1 2 * y © 

[0 0 0 51 El 2 (a) l^fcV'T. i^^l. I'iSiy^ 

5:v>ir.ii[S!-t--5:&rsu'iaMUTv^So ^-i-3»±p«^ 

[0006112112 (a) Xtt. 1 0(;57'-^eiii» 1 
X«:l'tC4-:>rop«^y-fe/Un.= 5, hsdSgi^^jx, 1 30 

y h 3*sSS«S*ix-C*i9, 2 hy 

9 Sr— ^«fif-r -5 7 5' 4 , 4 • S: ^ix-Pix 

[0 0 0-71 7S'f"4, 4'tt, ;>«-=ey-fe>'U3.= 5, h3 

TV^5, ■7 3'^4. 4'(c:i4. S#ii;?^fi.0:S8^ 

ttlL9'-^*^85IsIK4:g?«t-t--5^-^'il»l 0, 10' 

*l, «l X. tf^- ^ iraiSiifl 1 icSfi! $ itfc ;< ^ y -fe/ua i= 
yball. a 1 2, a21, a 2 2 ^r^ -=6 y ^ n y ^ 

[0 0 0 81 -tU-C. Hi 2 (b) \z.7f:iri.^\z^ iix 
6. 6'lc:«ofc:&(fiiSrtT4:iqJtf, f-i/mmmi. 1' so 
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;:: «J o IS] ?ij i: pp^ r t fd-f- 5 , 

[0 0 0 9] m 2 </5«e5felH]KJCJ3l>T. > * y -fc/Ua. 
= y f- a 1 1 t b 1 1 iCf'— jitf»^. ritP, 

^4, 4'roai;^mJESrSt^iii'fx— ;?lC{£:i:.^Si£fiI 

^^y-fe/i.3-=5, h 3rtic:fc5fE«^^<^HfriEitei&K 
(MOSFETOD^-HfeigtBi) 

[0 0 10] C<^ii-g-, y-fe/l'^=.y h a 1 1 tPJ 

ry h . ■py^li ^ ^ y -ir/i'^= ?/ h a 2 1 (CJi^ y -fe/W 
=-=y ha 1 1 Wx— ^'AS|8or»#ji;«f^$iXJtv>J: 5 

ha 2 l^;lffiiB!$^^fcx— ^'ss^erosffitt. saisT' 

n^^9-ixmjEVpgiii ±9 ^ftiaiiKl, l'©«ffi 
•J. 1 0(^7*0 iy7A/-?/V';^^ai^{c:##j2s*!)5fTlil 

nx»>^o 

[OOllliaiSlc. r.(07F3?^t4^t3![«:y^y»c:o 

■r. 

[0012] ^1 ^ y -fe/W^^ 2/ h a 1 1 , b 1 

t:7^'^4, 4' fCB— Ki-5XS (S 1) . ■:fxi^'y 
i»^^/u^5r^ 1 fr^oy ^ y h a 1 1 , bll 
2>Sfiligc$H)t7'— ^S^;R6 irETIJn-rsXS (S2) , 
^Ifrrox-iS'Sri^^f^^taL. StjiA/y5ip<^y-fe-'W3.= 
y h©L#V''ffi:oW;eiejB;S:7*— !5'7y^4, 4*tCJR 
*^-r5xm (S3) . mi?Tro^y-=ey^>'U3:=.y h a 
1 1. b 1 l25SStii;9^i^TA^W^i^*«r5flJSiJ-t-2>XS 
(S4) , StJfS 4 0i|siJ^i^**5S<OS^7'B^^9Ay-? 
^u::^ltffiSO!^-'/u:x*ii^:B:^:^-r5xm (S 5) t^hm 

[0 0 13] ?eoT, (flj;ttf nm ?f<Op«*y-fe 

l'~S 5'WJ:51-«II5S 1~S 5ro#)illil^i:.^||gS: 

m-i.. SI, S2. S3, s 4roi«if^i;i!g:.s/i^iig&-T 

SI, TS2, TS3, TS4i:LT, StS-etnX 
(TS1+TS2+TS3+TS4) SL-^bft^^ 
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10 0 14,1 ::c-c. ^»*ji^i^ra«r«l8i- 5fc* 

J; 9 liAO-r •& raSi^^ C -5 (K. Naruke. 1988 IEEE Techn 
ical Digest lEDU p. 424) . 

[0 0 151 3f:»|gitiis^gf«c;^^y-ett. y-h 

F N h ^'^/wtBJRSrSI-Tfcft 1 0 MV/ c m6l±ro:*ct 

[0 0 161 7'-^'(Oj'g*-^St>i;^Sr«!J 
*tTV^-5/t*lc:y-:}'m»EASgKix. S^?fA5?^3^L^-t< 

[0 0 171 

i^tmtm^x^iio t-r^ws.'i et±j^'<7tj:5f-. tie 

[0 0 181 *:%?gtt,-hlEKS?r«l9^-r5fcfctc/i$ 
[0 0 191 

■simfi^m^'&^mi^:* ^ y a»p>^£'5««<^^ i ^ 

y-fe/Wi=yhtv S<IfE^l<0;/^y-fe/W3-=s/ hJc-t 
ii-?*vSfi!*lxfcmi<07'-^aSUil2:. mzrof*-^ 

t ii^^f ^fg <C JF«5H4^3|«: ^ ^ y *> t> /j: 5 
»|R2(0;j«*y -fe/u^tsis, 1liIIEIB2(©p«*y-fe/W 

3.= 5' M^^Jx^ix«iB£$ixy!:^2(OT'-:?51^ilSi:, 

SlIfE^l<07'-^'|E=|;RXOtafllEm2 0f'-^'eiife 



(4) ^BS2 O O 1 - 1 6 7 5 9 2 

e 

^'tajcrl, stffi«»o«iro>*y-fe/W3t=.y 
SiB! $ ixfcm 1 (^7^- ^ ®^il§<^ 1 o t sffiessom 2 
cOpt*y-feyU3.:=: > htr«igg$ixf::«2<07'-;?ilfiWft 

[0 0 2 0] r<ot#. WlE7'-^'ic3^i»&t?H(Ffax- 

[00 2 11 *fc> a!iia7'-^'»if#stt> ^^frsi^ 
t;i i o -c?gj« * *Lfc7 y y n y ?> /j: 5 r t «sff 

[0 0 2 21 «rl57'-:J'»«F*Sli. Stii^T* 

[0 0 2 31 HfjlS^^y-fer/w^--?' Mi, iJ>/f < 

1 1 -:><o'm^mmm tmmy- h t sr^i-^s^jan 

[0 0 2 41 *fcv SfriE'S:#S!J*h5'ViJ;^;?ll. 

[0 0 2 51 gfrlES#Sae«:5Ky->y 

[0 0 2 61 * fc, WIES<SfSSI«»iJK y y = V-Xli 

30 v-y =ti^SYkBI*»c>''f5r tiJ»*Uv\ 

[0 0 2 71 ttrlS^^y •fe:/i'^=2' M*. «»<D 

^S^tt^^flcpi^y-fe/w^r iSyiJSEi^ LfcNAND-Ir-'U 

[0 0 2 8] SfJfEm2(07''-^'|5i^ilSt:i^iBS$ix 

[0 0 2 91 StllESfK^x-^feiSitStcaiK^flx 

[0 0 3 0] %2<r>^m\-i. "f-^m^Ut. m^f- 
i±p«-=&y *>fe't5f[ixt/^2op«*y-fe/i'=^=:5, h 

SSIE^l ro^^y ir^w^^-y hlrffiigg^Fnfcmiro 
StrlEm2ro^^y-fe/V'^=y McfiliK 

hj;ijktrt;b-cttriEMi<^^^y-fe =2' KS.t^iiifeT' 
50 -^'ffijiii»troKic#A$nytSfrta^i 
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1 Or'-^ilS^jJSi: tni5^ 2 (D^ ^ y -fe/P3L 
[0 0 3 11 COt^. nUfd.'r—'fm^m&X^mB'r— 10 

[0 0 3 21 atnBSBlO^'Ts'^i'^'Kf^AtfSJ 

[0 0 3 31 fflri27'-^««F*s»i. -fe^;^r>' 
* -5 w i: L. V >. 

[0 0 3 41 *fc, td^T'—fi^m^mi. i^m-i^m^ 

[0 0 3 51 miE^ 1 XtfS 2 <Op«*y-fe 

[0 0 3 61 SfIISa#Sb«h7^'5?;^^'l±, »# 

[0 0 3 71 mmm^mmmit^v '>y ='>jitt 

[0 0 3 81 *fc, fflffiy^y-fc/u-a^^y htt, 
^Sl^tt^^y ig:ji:?iJSiKUfcNAND-feA-3.= 5r 

[0 0 3 91 ii¥m) *56?gtwj:jitf, -o»c:^)-a$H 
^ » t LT IB 1 ©7=^- a«U6© 1 o t » 2 <p 

[0 0 4 01 ttoT, 1fiiBcro^T^cx-^s^»tiitf»-e• 

$-e-/^<it. 7'-^Stii;^^raS:l/'2lc«'>$-a: 
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[0 0 4 11 ?T<03^f!l»Sr*i-^rwi:tcJ: O^f' 

-^'Stii^^raSrSiBIL, lo<?5p**y-fe/u^=.y h 

(wit), IsHI-aigffiSrStjitpfcfeOT"— ^Stii^'^S 

{«:lt4$<4co^<t: SrK C r i: i5 T- # -5, 
10 0 4 21 hU^y— ^'lii«Sr«'>^-&ir 

[0 0 4 31 f-d'imm:^-fl^f-tVX^-f'y 

[0 0 4 41 y^v^'sg^i;::!*. 

[0 0 4 5] 9^i2>^y'—i$'^—^^n-ri>m 
[004 6] 

[00471 (^1 nmmf&m mm. ^tc^^osis i 

!|#tcp«-=ey h y y^'^^&ot-tcojgjzi^ii 
S5©ls]K«*fi (a) i:. ^'nt/^^I^BK (b) ^^\^ 

[0 0 4 8] Ell li. 7'-9mmm^m.j^]:fj^\'imc\:i 

V^T. ??)F^1. l'SUf?f#2. 2'l:i, T^-^tejai*!*: 
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1, 1', 2. 2' i:S^.Mwe55"t-5^^r&]^c^EH$i^Tv^ 

1 0 0 4 9 ] ^?^3 -m^- hmmco^w^ii^m 
r. 2, 2* tr'-^j^gi^^iee, e* to^^^aj-^n^ 

1', 2, 2'^c^jB^^?i^rv^5o 

[0 0 5 01 E 1 -Cl^. loOx-i^feilltfel, 1', 

2, 2Mc:^n-eix2o<Dp<^y-feyU3.3iy h 3dsg|iK 

1o<Dt^— :?51^6, 6' {CJl-^tt-e*t2 0(0 

[00 5 11 ww-C. 7«^y-fe:/w^=y h3(C)pt>>^ 
y -fe^wa-ny h a 1 1, a 1 2*5^ l(C>3gW(^::*5ltS^ 

1 (^j?<^y-feyw:x^5/ h-efeD. ^^y-fer/w^^^/ b a 

2 1, a 2 2;65^2(;^;?<^y-fe/W^^'y h-efcSo 

MKTJj^t-^eyir/u^^^y ha 1 1, al2Sr«jK-t20 

/^y-feyu^:=5/ h a 2 1. a 2 2«:S^jgg-r5x— t^^te 
2l/|ft2;65m2C0'r-i5'te2li»-efc'5o 

y -feyusL^ 5/haii, ai2 icmm'T^T'—^m^ 

6, 6'd5^1<D7^-i5'3l^i»T*$>«9. m2C0>'=eyir 

5/ hall. al2, a21. a 2 2 ^ y :/n 5^ 
^Sr«lfiKLTV>5o ■b;^-=t y-feyucxn^y h a 1 

1, a 1 2, f a 2 1, a 2 2 ll^ix 30 

^Fi^;^^yi^^:/^^;/^Sr«^U-CV^:5o ^m\z^^V 
±/l'^=^^y hh I 1, bl2, b21, b22-C^^y 

bll, bl2^ 7«^y -fe/U^^^y h b 2 1, b 2 2 

10 0 5 21 -eL-rmbO^^y >^ n-/i5rfi7^— ^il 

j^^y-^ h y ^y^:^4:«^Lrv^:5o 

[0 0 5 31 *^iS?^f[irMi. 7^-^tei^j»i, 2, 

1', 2'{cH-eix-ett2o07<^y •fe7W^^5' h 3. -r 40 
—^m¥iXie, 6' frji^n-Ptt 2o<o^^y-fe/U3.= 

5/ h3Srg«!i-5«?iJ«:^Lfc;65. T^-cJ^eSliift&t/T^- 

»^7^-^iij^ii9coiStt«Scr-fen«ct<. 2nfla (n 

[0 0 5 41 T^->?'eil^l»l, 1* <D-mzit. 9^12< 



10 

10, 1 0' Sr^ix-eixfijB!U"CV^6o $6}c:. 9 
4, 4' lew:, 7^-^*7 y^i-5^«6(^i?'>r ^ 
IS: ^i- 5 MftifS-i-iil 9 ^^tcSjg! L-c V ^ 5 o 

(0 0 5 51 T^-iJ^aaiitftl. l'<Dmm. fiP*>^5/^ 
4, 4' ^^Je^UTV^/j^v^— Stcfi. 7^-t^<£36jS|::^>r 

'7'-t?'feilli»2, 2'co-«S^-^n^ixSM^ix 

i^i»i' tT^-^te5^iii2' t<Dmmi:mm'r^tiib(r>m 
[0 0 5 61 ±m<o^mmm-^m.B , gxtr-r— 

^3l»^6. 6*ic®i:^-<^^^>r^sSrtTV><S#ffi;^7 
i-5^ta«)<o^n ^'i^^^lHlKl 1 SriSttTv^-So ^^o(hI 
itt. «yx.tfa*^*^^TV^/j:v^7*-^S^Mft6•^c: 

SjgcLybT^^y -fe/W^^S^ h a 1 2, bl2, a 2 2, 
b 2 2lc:. ^»#5i;^^gSi!;?^tBLS:l5T'-^««$:K 

seo-c. 'x-:^'ai«Wft6. 6'tJ:»o:^:&rp]«r^Ti:PP 
XJ^. v'-'^mmmi. 1\ 2. 2'lc?&oy5i:&rRl«r^Ji: 

[0 0 5 71 **16?BffiT?li. 

2l«;^^'y^5, 5'Sr3g»fiKltl{ci-^r.hic.t 19, 
-^SSIiRi, i'o«{a:i:7^-^$^SG5^;^2, 2' (Dm^ 
tt:mt ^ (iitS o -c -t n^ix^ii: A ^ ^ t 

d5-C#5p J:oT. 7^-:5^4Ei£i»l, i'XtK7^-^e 

mm2, 2'\zmm$fiti^^v±^^^=^^y h s^v'- 
^ ^ y -fe/U:3-:=^ :yhall, bll(h^^y -fer/U^::: 
ha 2 1, b 2 1 <D2 0(D^TJ-iott^^^y •fe/^:=i.::^:y 

[0 0 58] 0 2 tc, HI <Z>||Jfi3fgllB©«ag-e«fBc<Z? 
tr. ^?3x:«2o(D^T^cov>Tx — iJ^StiZ^^STtTpii-g^ 

-<y :7r>r«#52.^»f^^s»lv^4i-&«rlftW-t-<5o >t*3. 

je^T-e h7>'v?:^t^(?:>o ni^sg^i-±. h^>v^;^^c^b 
tv^^^J:f9 ti^t^c^sff^^^*-- hmffiic;!ioxT. mi s 

v^5Ci:S^:^•ro h7>'i^;^^^<Oo f f 

mffiicjDx.-c. M I sFEToy— Ku-om 

[0 0 5 91 L#V>'|fii: LTJ^. V — ^m^lt K 
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S-g^fCll. -BBJxtf 0. 5 Vd-?) 1 5 V(?5ffifflt^V c c i: 
tt«Bi:*9. «;ttfOVi:/jj:5«JEGNDSrSjai«JEi: 

[0 0 6 01 H2"Ctt, p«^y-fe/^^=y h a 2 1 
"Ci-Stj^^. ;»<^y ir/i^^n^y h b 2 1 {c "I'Sr 
^^y-fe/W3.3is/ h a 1 1 "I'^l^^iZi 
pt^y-fe/^^^^!/ bb 1 lie "O'SrSti^itfS'g^ 

^y-feyv^^'^ hfc^;t57'— — 

[00 6 11 6JLT"rr»i. " 1 ^ y -fer/Pzi.;=: 20 

>^y-fc/w:x;^:>, h 3 0#aB>5/- bmiiif-^-r y T SrS 

-C. »#ii;?fSrfT5-?«^y -fe/w^^y hW:. ftic. fl^Jx: 
wrSiS h fom^tf Sr 5 1 & < J: o Tt^- * 
$nrv>-5t<?5t "0'*tfll^c;:^oTv^5 *>(?:> <i:^ 

[0 0 6 21 ife-r. la2^C*5V^T. :^?FPmitAtll;^«S^ 30 
I /O 1 V c c Xt/^lR5m8SA;^«8^ I /O 2 Id 

ajEGND*#X.5o 'tn^n;?<^y'fe/U3i.::i-^ h a 2 

1 ^ y -fe/ua.^: 5^ h b 2 1 <?5S# ii^^r-^ tCffi 

S-rsil:flE-Cfc5»o rr-CJi. "0'7^-^{cffiSi->5 

GNDiLrv^5• Ei2-cii. t^'^* 

[0 0 6 31 *^lfiJBffi-ett. lHiaiR^;&S/>/^<®«Sr 

o^t9GNDtdL;t^g-g^{c:-7^-i5^Sr^:y5^L. V c c i: 

^s'^-r^iiHiK. m^ii^^^yi^hv ^m'T-^^iy^^m 

[0 0 6 41 .<P6<DmUi:Vh c ^ x-i^^iK 
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miE&±#$ii:. ^^mJKA:^«8^I/0 1XUtI/o 
2CD^^^§.^— ^^^]^BL a 1 Ji.t/B L b 1 Iztt};^^ 

TV^5C0-Cr. t"— ^^eil^lSB L a 2fi.t/B L b 2 h^tl 

^eti. f—^m^i^B L a i&xiB L b 1 ti^m&t/^ 

5, 5' t LTffll^/^«^. Vb ctt-r-iJ'eillifeB L 
a 1 (DMc^MJEV c c IdnSM I S F E T (7) L V>fiS^ 
S:All^fcfiE«iii:-r^02i57^-:^eilliiaB L a 2(DSfi[ 
S: V c c *-T?Ji#$-fr«.(DJdM* LV\ 
[0 0 6 5] ??:td. "T — ^mmmB L a 2St/BLb 2 

t-r5i^>r ^ ( t 1) ji. "r—^mms^B l a i 

B L a 2 i:l|/i57'-i5'®iESreS^5«iJfflIft^»9(0 
i5^-r^>^ (t 2) ^^h9c^^xfft>ti^i:o\zi' 
5o ri^^dJ:^9. 7^— iJ'teallitftBL a 2Xt/BLb 2W: 

5, 5' ^mmv^mic^^m\znmL^tzmmii>i^i^:^ii 

So 

[0 0 6 6] ^^mmAm:tii^^ I /o l I^GN 

^^So V c cXtl^GNDlii'^ix-eix^^ y •fe>'^3.= y 
h a 1 1 X.T/> ^ y -fe/W^::^ 5/ h b 1 1 tC^ti^i^^T*— 

"1^. "0-'fdfflS-r;5«JET^*>So 
[0 0 6 71 *5comJE«:±#g?-t^:. :^1^S5aSffm 

:^r«SiFI/0 13fcU5i/0 2OT'-i^«JESr. 

mmB Lai St^B L b 1 icB^-t^o wiX*-CCOi^- 

^>'^ldJ:oT. T^— ^eiSIISB L a 1 . BLa2, B 

L b 1 , B L b 2 i-t^tL^ti, m^i2<^mj^\zm^^^ 

[0 0 6 8] 2fetC. "r — ^^mi^B Lai ^t5B L b 1 
'Kl;ttfl n s;5^t>l ^ s (DrUtO^f^, *#ii^^<0 

;^^y-feyU;3.z=;:/ h 3tdSjgg$n^V^-^*J»i»6(D« 

10 0 6 9] rrT% 1 0 omsSiT(r)mm&^fj:mm-^ 

t LTJi. h >'-*/U*feiftJStd 1 0-4 A/ c m2 SX±<D F 

i.Vpgmf:5:t [V] &.±t^^i'^i^>Wr^h^ . t 
[V] ;5*<b2. 2 t [V] C0©Eilci-6<D;6S^«65j$S 

X-yu^^J^mEEVpgm SXTt^J^^'mmtl^. Vpass-C 
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pgn <D^^/U;^#ai Urii. 1 M s ;6^f> 1 0 Om s (Orat 

[0 0 7 0] 7=^-:^Stii;^^/<yu:^B3*D;65|^Tbfc^. 
<I>6<D«fitS:Vb c t 7^— ^<B2IJ6;^-< !y^5, 
5***ii4*JISfci-5« rntt. SISggv^TSJ^^ffi Lib 

il T- S5 ffl -r r i Sr ^ IB t "T 5 ^ ii) fc 5 o 
[d 0 7 1 1 9. io<z>ir:^;^r 

'S-^-S' h 3 iCOV^Ts 1 ^(D'^n ^7 A>'^/^;^twct oT 
[0 0 7 2] eil-ttc:*5V^T. ^^V±/\^=^=^-y h 3 1 
h 3(Z)*«c6«)«5gi: LT. :*3fi<^EEPROM 

[0 0 7 3] ms (a) 11, ?i^V±/i-=^^iy h 3 tl. 

Sr^bT Source 1 12 LTfc2>*ffly — ;^i»{c:SjBc 
/W-Ml — Ml 6 il^ — CD!?:xl/V±^CJgJ5gLTV^5o ^ix 

^ y -fe/i-M 1 — M 1 6 fiMiftmffiwL i --wl 

1 6^^:SJBgL•rv^5o SS^b^^^i^^^Q 1 <o»J 3o 

mm^mi^m^ms l i h ^ >- q 2 co^J^SI 
[0 0 7 4] Ha- cto^tt, p<^y-fe/w^=> h t u 

S^»«i*;^^y 'fe/WMl--Ml 6«:3t?iJJC^«gL. V 

^^UTT^-^isi^iSiB L{cgMbTv^5o *:^> y— 

S::frU*C Source 1 15 LT y — ;^iSltCSEj^ 40 
•CV^So a*^h7>'e^:^^Ql, Q2tt. ^ y 

•^ix-FttO 7f ^ y -feyl-M 1 —M 1 6 li:*JWSfliW L 1 

WL 1 6^;lffiJKLrv^5o h7:^-:^:^^Q i 

^ y "feyUT u-^r S:^^ L.TV^-5o 

[0 0 7 5] 03 (c) ^afy-h««*r^ri-5M 

OS h^:x>?;;^^;5^^/^s:^f?|^tt^^y^/v-Ml --M 

1 6;5S2i@^i: LTSM^n. y—:^y.nh*i-^>^mm 50 



14 

L^^:»l^^L■cv^5o y-j^^^ttKu^rv-mftofla 

source i 15 LTfc 5 *ii y-^^lfttCgg! $n 
TV>-5c il« h7>'v^;^^Q 1, Q.2rt:. >^y 

•fe/VMl—Ml 6 cD^^3L/^±^^:fl^figbTv^^,o -t 

ix^ixo 7« ^ y -fe/w-M 1 — M 1 6 nmmmmw l i -w 

I NOR®;^^y-fe/UTU^Sr^^U-CV>So 
10 0 7 6] me>(^Jr«c6<3-fe>ri.fl|3§jcoV^T> ;^^y 
-fe/v-Ml— Ml SiDM^MM^WL 1— WL 1 6 <D loS: 

7^-i?ais^6. ia3<oAjifertoflt 

ag-eHl O;?«^y-feyV':3.^5^ h 3«:«rig-e#io 
[007711214 11. 123 (a) ^C^-TNANDMp* 

^y-t/u^:=i-/ h<;o^®0-eS)»5. >^y b 

[0 0 7 8] ^fc. El5(a). (b)«:. IiI14<D 
B-B'Xi;A-A':6r[«JO»fffiHT*>5o «P(;1I2 15 

(a) P<^y■fe/^^D^^®la*^UTV^Sp 
[0 0 7 9] ^/c. gll 4 iC^-r J: 51^:3.^5' KjI*^ 
SLl. S L 2li. ^S^WL I'-WL 1 6 

[0 0 8 0] *||Jg3fgfig-Cfl. -t/P^i.^-. Mcl 

6 = 2 4^(Z>^ ^ y -fe/uSrSjggUTV>5f»JS:^Lfc:d5, 

ScJl«STfoixtfcfc<. 2nm (n(lIE(DSE») TfeS 

[0081] El 14. 015 (a) BcXJPm 15 ( b ) \Z 
*5l^T. pSi^y =^^«i«c2 3±8c:. b^-^t^/u-y- hl6 
ji^K2 5, 2 5 SL1. 2 5 SL2d5J!^^$tLTV^5, 

hjie;ftJE2 5. 2 5 SLl, 2 5sL2-h 
(CSl«f«a[«2 6, 2 6 SLl, 2 6 SL2;55?gfig$ix 

[0 0 8 2] pSi^y 3 V®«2 3fl. Wx.«. 2t?n> 
0 14 cm-Sj&ilb l 0l9cm-3(75 
ra-e*>ixtfav\ h:^*/^y-M6SUK2 5, 2 5 
SLl. 2 5 SL2I1. i?* 3 nmt^^ 1 5 n 

m. v^y ::2>mitmjL\^^^iy^^ h^^ mT*>n« 

fiV\ a^«a® 2 6, 26SL1. 26SL2 

II. 0*JxJl. 1 0 nm;!)^?3 5 0 O nm. y ^^3^liflt 

1018cm- 3 ;^).ibl02i cm- 3^5*0 L^iisK 
y v-y =3>'T•?^^LTV^-5o 

[0 0 8 3] r<offlJl«3gi*. pSiyy =:xffi«2 3 Jb 

hv^yuy- hJ|glg:II2 5. m^SWS 2 6 $r^®lt 
ai-^o ^^^—^^-r/UTpMiyy =i:^«i«c2 3 
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pSi^i; =i>'ffi«E2 3«r0iJ;ttf 0. 0 5 

[0 0 8 4j :L<DXo^£:^^x-m^T^ty—hi(&mm 
[0 0 8 5] mmmmm 2 eitcii, 3.=;^^ vmsims 

0, SOsLi, 5 0 sL2;i5JgJ5£$i^-cv^5o ^--y 10 
hiteiBIRSO, 50SL1, 5 0sL2tt. J? 

5 nm7!i^?> 3 0 nm. v- y ^-gfefklKXf^:^^ 

[0 O 8 61 oL-y hjeaJKS 0, SOsLl, 50 

-3-^10 21 cm-3:f:|tife^inLfc3Ky s^y 
Xfiws i (^>^:^'r>^iyv^^ V) t^Kyvynv 

X«N iSi.MoSi. TiSi. C 20 

mfi&2 7<K>m$m 0 nmd*C>5 0 0 nm"C*>5o 
[00 8 71 *ib\ pM^>y=r>ffi^ 2 
Sri. nSv'y =>'ffi«c2 2lCj:oTpM*#«c£«2 

lector. ?g*i^<D#JEIaI8S:ft^Sf«r«e>UB»tB;<3 

I 0 0 8 8 1 *Sllfi?glfiT-fi. m^W9Lm 2 6 Sr Affile 

SSr+iJ'tcfeSrir-C. «^BfSaS2 6<i:pS'>y3> 
2 3 fc SrsR^iJ-ieJlfejRlR 2 4 -C+^lzm^:! 1 255 T- 
tSO-e. p®v-y 3>--gi«2 3 ^^^55^!!li|fe8d»2 4 

[0 0 8 9] Sfetc, «#*4»^^J:6«ii;^L#v^^it(^5 
i£TS.ft. V>:b»^5. sidewalk^*;65*i:ic:< < 

[0 0 9 01 JJciw. 015 ( b ) iz^-tX 5 Jw. #31^ ^ 

-hmm2 6<omm\cn. m^i^. 5 nm;&^ib2 o 

Onm, v-y 3>S{bK:3^lii^y =>K{bKi6>?>/j:^>ffi!l 
S»fei»lB[4 3S:?i?fiKLTv^:5o pSi-vy =>'««2 
3 I'om^Sa® 2 6 S:fel5tpffiEtc:(iy-;^XJi K W 

«: K u-r 2 8 . 2 6 Rx^mmmm 2 7 

mmwmm2 6Kmmi^tLmm&i:mn&t't 

60 y--hgli. 0. Ol^mtXJiO. 5 iz mfiXT-efc 
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[0 0 9 1 ] y-^^XIlKU'l' Vtl«2 8{i. 0iJxrf. 
y :^^8t^. r v^^:;^S:SBiS® j65 l 0 i 7 c m~ 3 
t^t^l 0 2 1 cm- 3^ 1 0 nm:^^h 5 0 0 nm(7? 

«i*S2 8ll»Si-5 7«^y-fe/H^±**^F*t. NAND 

[00 9 21 m^h'7>i^:^^Ql, Q2 (133 

(a) ) <©SiJffllffiffi2 7sLi, 27sL2l^. -ttt-^ 

[0 0 9 3] Si^SS^2 6sLi. 2esL2(D^- 
hStt. 0. 0 2 Mm«±l /2m£JlTi:i-5w 

[00 941 mmmm2 ? (sl d o^tiiojc?^ 

fi£$ixfcy-;;^Xrt:Ku>r>'««i:7i-5nSa:»S2 8 
dli. ^teSljtt3 6 (BL) t B L=»>^^i5' h 3 1 

d^r:^^UTSjg^L•rv^^o y^—^m^ ms e (bl) 
y'-'^mmmse (BL) gs^-r^y^y-tyu 

[0 0 9 5r««fflimffi2 7 (SL2) <0>t{ffl{c?g^^ix 

fcy-;^xttKw :^m.mtfj:^ nmiLmm 2 s si*. 

S L^V-^iJ^ h 3 1 sSr^LXy — >^I6 3 3 (Source) 
tg^lKLTV^So roy-;^iR3 3 (Source) tt. ^fi 

i-^^^y-t/u^^^j/ hX-mt^^in^^o\zmi 4ic*5 

^8ft. nSS£«:»2 8 s«r3K®:fc*^ffiiJr:3-=5^ 

[0096] BLs^'^^ h&t/S L^^^^i^^ h 0ij 
xli. nMXIlpStcK— >^u^3j?y >-y ^ir^^-^^:^^ 
^:^^jx7"^^^y i^>f h\ a k tin. t i 

JftSLl, SL2&XJ^y'-^m^mBLt. V^l^^Jy^ 
^i:<0|fflli, fl?8A.tfS i 02^S i N:d>^/j?^SraJKi 

0 osr^«[LTv>^>, 'f-'^mmm:Bi.£n\z\it^ mk. 

fiSi02. S i NXIl^y-r ^ K;5>^/jr^iteiB:K{S:a ' 
S3 7-^. fi»J;t«. W, A 1 J^«C u;i)^b^^'5±S5ifii» 

[0 0 9 7] HI 1 6 n^mmmm(D^Mmx^^. 

ft. i^aSMy— h^:fflv^7tNAND^•=E•y ir/W3L^.y h 
S:. MONOSSy— hS^^V^^NAND;^•=ey-fe/^3. 

[0098lE116(b). (c)fi. -tix-^^ttlll 1 5 

(a) . (b) iizMft^-r^NMONosmy—hirmy^^ 
mmvh^o ?iib\ ^sisji. la i 4 t f^i— /«^<o-c^is 

-*-5o ^h\cmie (a) li. B-B' 1^— ;&fS)tC«io 
/H^r:!,;, h51^2 7 (SLl) (0»r®ia-C*>5p 



(10) 
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[00991 @16rt:. m^mmm2 eSrWLySiMON 
OS hy>iy^^t^hfj:^^9^it^'^V-^^i^i:m:m\z, 

-So S^S«Ji2 6rt:S i N-^S i ONd>fe/j^5o * 

m^vy^^jy^^Qi. Q2fi.r5^^y-fe/^ (mi 

-Ml 6) (eil±l2 3 (a) ) ^m—(n^:xL/V±.\Z,J^^ 

[0100lBl6(a). (b), (c) ^c:;^oV^-C. 
pSv^y ='>'®:yc2 3 b^-^^^/wy- H*&St]^2 5 ^ 

ffi«2 3tt. M^tf. 31? n>';Ftt4ft«fidSl 0 14 cm 

-3:d*?> 1 0 1 9 cm-3x-fc5o 

hJfeiRR2 «iJx«. m-^ 1 nm;J)>b 1 0 nm. 

SaJi2 6li. «y;ttf. 3 nmd^e>5 0 nm. Si 
N3^fiS i ON32i^e>?t5o 

10 1 0 1] miKf«aS2 6J:t;i. «fe«tJK5 oSrrfrb 
"C. »Jffll«Si2 7S:?^j«L"CV>«»o Je»iK5 0r±. «;t 20 
tf. 1?^? 2 nm;^)^^ 1 0 nm. y =1 >S5^t:]K3^:^i:^=3e■ 
;ttf. ^$1 Onm3&^e>5 0 0nm. 3Kyi^y=>^-^W 
Si (iJ^^^^^^T^v-i^yi^^f K) tsKy '>y rav-iio^:^ 
^5/:^^«3§3^«:N iSi, MoSi, TiSi, CoS 

i t^Ky v-y :=^ly<D:^^ y^m^t^htii^. 

lO 1 0 21 »JIBl«ffi2 7tt. H14JC*3V\-C. W^-f 

1. SL2S^?gJ58L"CV^5o 3° 
10 10 31 /jr4b\ p®->y =i^^ffl«2 3J^. nS>y 
=iv®Sc2 2Jc:j:o-CpS^«ftS«2 1 ^^SiclcmjE 

1 0 1 o_4 1 ^m^m-vh. mM^mm 2 e 

Sr+5J^tcSi5ri:-e. S?«fS«S 2 6 ^ pSi^y ^tS 
« 2 3 a: «:Sl^5>Bt«fei&SS 2 4 -C+5>tcfi-r r ^ ;&ST- 1 
5<DT. pSi>^y =>^ti«2 3i:^^5>ffll«6SK2 4t 4° 

[0 10 51 s^t-. a^m^'icjz^^sjii^^btvNM^^^ 

[0 10 6] «^SfS«®2 6c0i^ffl!j<^)fitBlCfi. 

»6jRlR4 3S:?l5^bTV>5o :icol6»K4 3 (i. iSC^c 5 
nm}6^<b200nm. v-y^ ^^bKXtt y 3 l^mt 

mt^ht^^o pSv-y =i>®«23i>(^i*iffiy-h26 so 
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S2 8S:?g^iEUTV^5»o 
[0 10 71 y-;:^xi^ Ku><:x^«2 8 irm^^Sa® 
2 6. UmW(^2 7\ZX.^. MONOSS^^S^ttEE 
PROM>^y ■fe/i'SrJ&^LXV^^o i^iSy— h26<?D 
hfiW:. 0, OlMm£i±0. SMmir-T^o nSI 

^^m2B\t. m^^. y>> tt^x«:r>^^>*-^ 

102icm-3^ tSS 1 0 nm;6»?>5 0 0 nm-C^J* 

t*5o naitm^2 8(i7«^y-fe/HRi±T-iE^jiciKjBi 

NANDSJgcLXV^So 
[0 10 81 UmmM2 7 (SLl) . 27 (SL2) 
fi> y-hJeiRR2 SsLi, 2 5sL2«r^L-Cp® 
:^y=i>^«« (p^'^aiyl-) 2 3 <h>«TS]L. MOS 

:^i^;^^S^^^LTv^5o hlfe»K2 5 SLl, 2 
5 SL2W:. 3 nm^&^fc 1 5 nm, '>y = 

[0 10 91 h^>^v^:^i5'«OSWm^S2 7 S L 1, 

2 7 S L 2CDy- hfifi. ;^^y •fe/U<7:>^J^Sffi2 7 

(WLi-WLi 6) <oy-hSJ:?> tfi<\ «fiJ>.tf> 
0. 0 2 mn£jL±l Mm£JlTi:-r^>r !9. ^^:y 

[0 1 1 01 UmmM2 7 (SLl) 

^ S tt^b y - ^ K l^-r >®«c ^ 5 n MfeiJc® 2 8 
B La^-^i^ h 3 1 dSr^^M^T'T'— t^eilli»3 6 
(BL) ^SiKU-CV^So 7'-^^i»3 6 (BL) 

ft. «BJxf^. ^>'^/;^7^^^^i?>'^:^7^>'i/y K. 

[0 1 1 ll ^J^m4S2 7 (S L 2) (r>)^m\zM 

^$tLyiiy-:^3^{iKi^^:^mffi^/ce^> nSffitfc® 2 8 
sW:. SL3>'^^ h 3 1 sS::^M-^-cy— ;^«ftS Lis 

JlRU*rv^5o 

[0112lBL=3>'^i5^ hfi.tJfSL3>-t5'^ h^UT 
li. nSXIipMlcK-ZT^b^tsKy v-y ^Z^-^ 

IN. T i /j^ifSr^^U. »m^*:^«ci:/c^oTl^5o ^ 

t<0!&}^. 0iJx.l^S i 02^S i U/)^ib^j:^mm^ 

mm2 B\zx^xmSii.x\f^^o 
[0 1131 $e>tc. y'-^m^mBL±n\a^. m^L 

s i 02. s i N. xti. ^y-r ^ K:«>>e)*S*fel»K 

[0 1141 mi<Dmmmm<D(t^m\ci]u 

;t. MONOSS;^^y-t/^4^fflV^TV>5/t^6. M 1 <:o 
SIJ6?eil80??iSy- >SE E P R OM;^ ^ V ±Ji^^ 9 t 
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«2 6<OJ?$S:2 0nm£jlT{::/h$<-Ct, 

m^^ff^r:^^^ hii&mxti, .toTy-hmiiro 
10 115] mMwmmi:m^-tiitisb(D^o-t: 

ilfeiftflKTN lol-oco«1^h7s'-7'tcm?^j)SMai$ttT 

10 1 161 El 7i::*36W05SiJ«>X?^«l::d>*»53Fff 

4, HI 5lC^-t-NAND>^y •fe/l'3-— -y hSriaa zo 

(b) tC*-rAND;j'^y-feyW3.;^5' hfwIEHLfctO 
•C*)5o HI 4, HI SONANDp«*y-fe-»l'^ 

[01171H17 (a) W:H3 (a) tC^-TANDpt 
^y-fe/un-^s, h3<r>W-{Bm. HI 7 (b) . HI 7 

(c) l±, HI 7 (a) <OB-B'*f6]WrffiE. C-C 
:&^|pI»fffiHf fci. ^Id. HI 7 (a) -fe/WWit 

[ 0 1 1 8 1 H 1 7 ( b ) , H 1 7 ( c ) (C*JV^-r> p 
a->y ='>'®*R2 SJblC h«fei&Si2 5. 2 

5SL1, 25SL2Sr^ UT, «^«|RS 2 6 SrJgj* 
—UtrvS, hitei&M2 5, 2 5 SL1, 2 

5 S L 214, 0y;ttf. ^$3 nm*>'5> 1 5 nm. '>V 

Jg2 6J4. 1 0 ntD«»P>5 0 0 nm. y V 

*fc«fltatSr 1 O 18 cm-3*^t, 1 0 21 cm-3|S 

inLfcjj^y >>y 

[0 119] ^A:, 2 6 (giftStS 0:9^ 40 

t> 3 0 nm, v'y 3 >B5ik:K*fcli;i-^ h^-C K 

* fcttS' y = >»-fk)s/v' y = >'SitiH/-> y = >^ 

10 12 01 w<0«5tl4. ^^«:«I«c2 3 1C>/- h*6igt 
ffi2 S, 2 6 JJcfJ:. ^■c^'- 

= i'^^LTi|£^««ctS«2 3tcai-**T% fiBJAtfO. 0 

-eti. w05j;5l->^y-fe/i'SB«>y-Mei»)K2 5is so 
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[0 12 11 ;^^y-t/l'«fB05«raife»ffi4 6 tn 

SLitWum 2 8 tt, h ^^/WilfeigtK 2 5 5rJB^i-5Sfrfcfc 

dfy ->y ^v-icjis-^^^^rsr^^fiau, -f ^f^'aAtcij: 

L, CMP ('5'5*.'i'P<*=*/i';)?y •;/->>^^) :tei:tF 

[0 12 2] misii&mm4 6±iztt. mmy- h 2 7* 

J^fiKLTV^S, mm^— h 2 714. m^f£. ^? 1 O n 
m«»t,5 0 0 nm. sKy v^y ai^XliWS i (f^^^ 
7^V->yi^WK) tJKy -^y 3>i<0;:^^y ^WagXtt 

c o s i isK y ->y =iv<;3;^^ y rj'^iigiMbJts. 

mmV— h 2 7 mi7 (a) lci3VN-C»Si-5p«* 
y-fe/W3.= y hX'mm-ri>^o\zi^mM^:)jjSi;c^=L^y 

hm^^Xm^l^Xa*). ^— ;?S^WL 1~WL1 
eiSit/a-ny hSS^S L 1 , S L 2 SrJ^Sg UTVn^, 
[0 12 3] pSv'y =>««2 314, nMv-y 

='>'ffi«2 2tcJ:o-CpS!¥«frS«2 1 irISictmff 

5., 

[0124] H17 (c) iCT^-tX 5 IC, ^ * y -feyuic 

14. €r^it&^@4 6 Sr»5A/-C'y-:^XJ4 K i^Sffii: 
*5nSffi»«2 8«rJgJ5KLTV^5. JSIinil&lgUi4 6 

14. ^Jx.«. 5 nrnd^tj 2 0 0 nm. y => >'gfi{t 
IK*fcl4::^■*->■:^'r h^'f K^;4''P>7i.5o nS/lt»:S2 
8 . SI^SSM 2 6 Jo itfi'jai'J^- h 2 7 {c: J: ») , 

s«« 2 6 ^^«a$i^fc«?l^fi^^fi|«a^:-^5#36y- 
^MEEPROMp'^y•fe/^$^^fi^L-cv>5„ hfi 

14, 0. 0 1;/m«JiO. S/imi-TS. 
(0 1 2 5] HI 7 (c) <OJ:5lC. «r8]iei»K4 614 

y-;^X(4KH'>'«B«2 8«:«5 i^Jw. 5^y^/w± 
t-tJ^fifc^fn5:^jJS. y— :^XI4Kl'-i':^ffi«2 8«g-C 

y-J^X«:KW:^«« (n§<a:»«) 28i:UTH:. 

10 17c m-3;i^P, 1021c m-3i/jJ6J:p 
IJ:. iSic? 1 0 nm*>t> 5 0 0 nm^Jra-C^^j^LTVi. 

nSa:»M2 8l47'-;J'te-illilftB L:(^j6it»SS 
■r5p'^y-fe/H^±*:ft-L. AND«iKSr«^LTV> 

[0 12 6] a«h9>'i?:^^Ql, Q2(OMW 

Sffi2 7 (SLl) , 27 (SL2) »4. ^tt-^ix^- 
:^mSLl, S L 2{ilaS-re^=s' h51«^l&tcSiBg$ 
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[01271 I§il7 (a) ^itJCEl 7 (b) iCTT^-tX 

WV^mSaS. 28di:. y-bSffi2 7 (SLl) 

^5^0 2^. y— >^3^l;i KV^-r vmiS2 8, 2 8 si:. ^ 
-h««2 7 (SL2) *>?>)i'5MOS F ET"Cfc^o 
10 1 2 81 bm«2 7 (SLl). 27 (SL 
2) T^-^ey -fe/w^y— MlSi^^y— hSct 

9 t:g<. 'B^J;tJl. 0. 0 2 um&±l umi^Tt't^ 

So 

[0 12 91 Ci^fiSJT-W:. SI3 (b) -e^-rJ:5J-AN 
[0 13 01 ftJ-. 7'-^tejil:^>r :y^4co^.^Ttftg^"f- 

So 

[01311 m4\c^ mi'<^^'t'f—i^m^i^:^-{ v^f- 

5, S'cOJrffWSr^-ro BI4tCioV>T. B L a 1 *i» 

La 2ltStii;^x-^5^^y^^r^JgcLTV^/^V>ffiaOv^ 
-i?Gi5|j»Sr^t-o 0 6 iSv^yiige^^Jcii. 132 

[0 13 2] 0 4 (a) <^<t^tC, nSM I S FET 
(Q3) Sr«V>^«5gT*li. m«£K»tg;^25Sp^M I S 
FETJ:?? t:tet<. >^-Y ^/^IsIKffifflSr^^^tc/h* < 

tc. E4 (b) (r>i.o\^. pMMI SFET (Q3) * 

ffiv^fc«5Sl?t>J:v^ hSffiJctt, 132 

[0 13 31 0 4 (c) lC;^-rfi?*J-Cf^. 0 4 

(a) <0 h7:^v?:^^Q 3cZ);:^>r -y^lcSD;t. h^>^v^ 

-tJ^feSllftB L a 2«!ltc:?^^UTV^So w^-C. 

:y •> 3 h 7 >' ^ 8c J: o T^g^-r 6 w i: 
S:iS^:^*<■t■5yt^^){cM^LV^p h ^ Vi^:^ ^ Q 6 -e?g 
^L/t^-^>'<v'^»l. MI SFETt?/^<il1^(D^-\'>'? 
'>^T-^^bTt>«t <. •r-^^'IfaigilfeB L a 2JC^«gU 
fcy^y-fe/W-^»tiitfKfjc. -T^-^CaiiSB L a 2<0 

So 

[0 13 41 w-T. r^'U— hSiEVplate i: Urji. 
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GNDt V c c t(OPJ. 4#jc:v c c ^h'rs^^;*^ h7> 
S*LV\ h^>v^:^^Q6<^Sfi<i: UTIi. 

7^ ^ y -fe/K^^^jfflim® i: s«rao^ia4*«gT-<7)^s?r c 

celltL. 0 3lC^Lyh^^y^>'U'^=^5/ K 3rtt7):^j$ 

ii^iia<^m^^^^^-ti:sytjf:)jc. nxcceiii»)t+ 

[0 13 51 * 7(0^-< SiII50 2tC^U-Ct^ 

10 ;5J:5JC, 4> 5dSVc c<ir9. B L a 1 J::»^ii;^atS: 
t^H-^hf\^fzM.. Vb c (0®ffi;d5-^;t^tLS3 V b c c7> 

20 [0136104 (c) (nm-^Xt^ -t"— ^^^teaSilSBL a 
2(DS$ai;^^^<^S:SmH:d5|3 4 (a) J:9fc^^U. 

Vpiate ^^^^^^ttt^Frt^kSttSo-c. t^— 
i»o««IS-S^t-J:SVpass#jE^<o«ffi:±#J?»try hilft 

10 13 71 04 (d) IC^-t-0!|-t?li. 04 

(a) <7) h^:/v^;^^Q 3 <?5;^>r !y^tCj!lDx:. nMMI 
S FETQ4S.t/Q 5. ^ ^ ^ C:\Z.^^X . V^t?^^ 
30 STiJ^T^-f >^y hr[H]K:65f^-^ei3li»BL a 2ffiStC 

J:oT "l'^-</ucDx-^«Kill«®JE«ra^»$ii:/j!V> 

[0 13 81 ^ 8<7)i?^ ^ Vi/ii. s^^fe0 2^w^LTv^ 

S<t5lc, 4)6 25SGNDi:/c^ t). f-'^mr&t^:^^y^ 
5«r2IWf4^«6Uyt^tCGNDd>ibV c c t/it) . T^n^- 

;;i-rSo Vv?;^^5'Q 4coL#v>'|lSrV t h 

40 ir-rSt. 0 8;d5GND(?5^fc:BL a 2COaffid5Vc c 
-V t h i!? tfl5<^j?St h7>'i^;^^Q4d5ai»r4^i|g 
tJii?. h^Vv^:^^Q5oy— h«EEJiV c c -V t 
hi:/.tSo 

[0 13 9] wC?:)^. <l> 8 lev c c <^5/</^:^^5;!J0x.??i^ 
Si. h7>i^^^Q4d5^ieftfc1ll/.C<^'X?.^2ltt«B-e 
foS h^>>^>^t5^Q 5 0y— V%S.\t\^\£2V c c - V 
t h*T-±#U. h7>^v^;^^Q5;d5:;i-:/tii«gi:/jr^(?D 
T'7^-i^te2li»BLa 2 0«ffiJ;J:Vc c 
So — 0 8;55GNDi0^l;i7^— ^KiSIISBL a 2tO 
so mffi;55vc c-v t hi:!? t>®<<f«9. h^:/>?;^^Q 
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101401 IP*?. ztor^T'^r/VP^hTm^^cx^ 

^teS^ISB L a 2 0S*3i;ifmJE^&Vc c <bV>5^ 

I 0 1 4 1 1 B 4 ( e ) It. 0 4 ( d ) Id^ L^iilHlKSr 
p®MI SFETtc:Bt«ix.fcfc<OT-fc^o *lHlK(?D»I 

f^tt. H4 (d) tmm^micfj:^At:m^xmmfj:<o 

— ^eaiJftB L a 2<D«fi[;6S_b#L-Ct. ^ia^yMy< 

a 2(?:>St3i;^mjESrGND^v>5— ^mjEJc{^or ^ 20 

1 0 1 4 2 1 msizL^ mi\z:^ vft7^mmmm<Dy'—'$f 
<D±m i^-Y r «? hflosr^fo > ^ y -fe/u^:=^ h 3 1 l 

TW:. 03 (a) t::^-*- J: 5 /jtN AND-fe/W3.:=:y h 
1*. 2. 2'Sr::*:v^J|«|T^Lr*5•9. SSr^S<-r^ 

lO 1 4-'3l JX^^'^S, 5' t LX\^. 04 (a) 
IHIKS:>Sv^^, S5(?DJ:5tc, ^^y-feyuoL- h a 1 
2 i:;<^y-fe7^^r2 5, h b 1 2C0T'-^$iJt»j»WL 1 - 

wLi eji, y'—i$fmmm\zm.^'r^:^mzm^mmi 

hrt<?551*^ h^^^i^^t^O^- h®J^«6S L l-S L 

[01441 :^-{ y^5, 5' Ic^f-f* 

5©Jffll« (4>6) T^-tJ'SiJIiBDISWL 1-WL 
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5';c. 04 (a) . 04 (b) . Stria 4 (c) <7)« 
(0 14 51 ^»5H4;^'=ey A/ fcV^y 

tpx-^j'trit. T^^y-^ h y 5'iJ^^i^'T?cof5]~-tT. m^. 

rfpt^y-feyu-a-rn^/ h a 1 2 60T^-i5^S«J^|SWL 1 t 
^y -fe/Va-^-y h a 2 1 <D7='— t^' SlJ^HftW L 1 Sril^-T 

^F<i-sy!^*lcM*bv\ tS*««JT-t>p«^y-feyw-v h y 
^'^jxrttoi^— ^Tfi3fe?^JSj|gcS^^Tv^5<7>T^ zto^o 

^cm^-r^^tKx^. v'-i$'m^m\cML.xmtzfj:v' 
[0 14 61 me\z^ ^mmmm<Dm^'^^v'-^^y 

5=-4(OlHlK^J«r^-ro 4' {Coi,N-Cf^. ^feSI«6B 
Lai Stt^— ^teSHfeB L b 1 JC. Affi;t»iS^ I /O 1 
SrAtaj^^T- 1 /O 2 {::St;2^#;ttt«av>(^-t?«»i- 
5o SejCiSV^T. I n V IRXJ^ I n v 21^^ n;;^:<7 
:/y :^^Lyb>f W^-i?S::^LT:fc*9. r;h.e>li2o-e 
:7y 5/r?':7n 5'^«:»fiKU-CV^-5o rntt. 

[0 14 7J InvlcoA:*«:. h ^ ^ Q 7 

Lxxmtim'^iyoi tmti^i^. 4»5ttAau*«s^i 

/O 1 iz^-^it^r-^^T^m^-r^i^^ t ^-^SrSISU 
TV^^,« I n V H;i, h v ^-v^J^ ^ Q 8 Sr^ L 

T7^-:^*i2l>|ftBL a l{;iSJKb. 4> 1 0 ttSt iiJt;!:^' 
— ^^mtf-r^^^ 5: >:/^rIaSL•rv^^, I n v 2<?D 

[0 14 81 -^tz. h^>>^^^^Q 1 OJCiott^y — ^ 
XliKW:/®Sc^fliico— ^rf;i. ^-^y^ h y >i^y^^ X 

So 7^-t5^Gai«BL a i;z\:X^ hy l^i^y^^Q 

1 1 pSMOS FET:d5^jgg^?*x. > ^ y -feyug!^ 
ttlL^JC, "r — ^mj^UBL a 1 \zm^mL(DtLl^(Dtg 

[0 14 9J :iK(b^^Z^u Ai-X. m^T^^'r—^ 
y y^lBLrjm^V^\^-<}) ^ r ^ mv^irn 0 r ir^JST-t, 
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1 8 2 8 8 6■i-^s^cJ:^)l^ttUTv^^>, :i(om't. 0 

[0 15 01 mtc^LT. l24<^«t|^c^^i^5x-^ 
eiS«;^-r ^ 5 tci-^* ttS h 7 v^::^ ^ t^Mc:kX- 3 @ 

1 3' t7^-^m^l^:^'< h^^-v^^^^^c^;^ 

T. I2 6(7D-fe>-;^r>-^[5]K:/Dy^ 4S:mScfifflS■r 
^J:0t. ia4lc^U^J:5>i^x-i^Si2l»^-<5/5"5 

[0 15 1] >iib\ ^^^mmmm-vi^. me(Dy'-^m^ 

ji^7 5'^4IJ:iilKl s&t/lHJKl 3*d5jgr«l-^^5? 

h7>>^;^^Q 1 3 Sr^UT I n V 1 <Dffi;^?i5 i.-^ 
>'i^:^^Ql 4 0'{^-h««{::«jKSix. OslJiln 
V 1 (OmtiMS^i: h ^ >' v?>^ ^ Q 1 4 (D^— hm^<Dm 

vi<^A:ti»i, h^>'v?::^^Q 1 4<oy— ;^xr±K^>< 

[0 15 2] h^^-v^^^^Q 1 4JC*D*t^»y— ^Xll K 
V^^r VSffi<Dfl&<D— irfi, h7:^i^;^:^Q 1 2(7>y— J:^ 30 

— ;&«:GNDtCgjB!bTV><5o h 7 i^v^;^ iJ' Q 1 2 coy 

mm-t^j^T im^icmf^^tix\^^^a rr-e. ^si 

1 4<?Dy- hIililCl n V 1 <^m;^355^^'^^?ix5>o w 

[0 15 31 I n V l(^A;^;55Vc c<75S-g^tC, 

4> r l;&5GND;5^ibV c c lc:±#-f 5i> h7>^>^^^ 40 
Q 1 2Xt5h7>^i^>^^Q 1 4(?5y— h'^-(>m 
m^^L^X. h^^-v^^^Q 1 4tCffr*.??ixfcx-^c?:> 
S^tii;^:&5 I n V 1 \zX:tj-ri>o XoX. 4» i SrGND 
i: LB L a 1 SrV c c iCjf^m L^ii^lw. 4> 1 0 ICGND 
(0«ffi;6^t>Vb c <D>'</^:^S:BP*DL. I n v \(r>KilJ 
- KSrV c c IC^mU. $ r 1 iCGNDomfiZ:^)^ 

^Vc c(O^NVw;:^S:Si*D"rixtf, -r — hr Lfc^co 
I n V l<DA:^tc^;t«JEt^Lv>fl£ES: I n v 1 coA 

tc-rSo w^-e. lHlKl3'*i. A;^«S^O s 1 SrO s so 
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2 Or 1 Sr4> r 2 ,t S!;9^#;tixf^. 1 3 <b 

[0 15 41 m\(n%W&Wm'&x<oW6L(o^^^ 

ii^T^— i5'7!y^4d^P5av>-fe/u:&||l^T. Sti^^T^ 
-^^5/^475>^i5l^-fe:^^^^2tT<h^^o rrT% ^ 
l^Ti:m2^T^J^. x-i^'tei^liSft^-r ^y^5?:fel5A/T-S'J 

[0 1 5 5 J ^-r. -r-iJ^ei^ia^-r .yf^S, 5'Sr^ 

m.^m^\^it^k. ml^T^^sti2^^7=^-:^'S:^yf"4. 

4'tcn-K-rs (SI) o SbJC, mitT<07=^'-t5'«: 
©Ki 3(;i7^-^^ hr-r^ (S7) o m2ff(D 
mt^^^T'-^ir^^y^A, 4'{cci-K-r5 (S 
1') o r^D^. ^Iff. B2tT^07^->5'iE3^«(7)mH 

i:^^L.tzmz.':fx3^^J^y</\^^i:^m'r^ (S2) « 

>^Xn^t£X<. 4>sl. *s 2fiBLa l(cS[^i- 
^•fe/^0»3rii^7'-^;6S^;t^bj^S««B3^CVb c(0/< 

[0 1 5 61 ^?t^V±/i-=^=^iy hmtsl2-^t^T^xm 

5' Sr^iittlii: bfe*^T^Sv\ 
[0 15 7] iJctc. ^l^T^Ox-^$'S:ip]l^Sl 3;6^ib7^- 

^y=i-/n.fe« (S8) . mim^n\.x^\^(o± 

li. I n V 1 (DAtiy— h*f>^^ ''0ry^.^.'ff<O'^/]y(om 
c "I'-T^— ^Oir/KOli'&'GND^Sr/jioTV^ 
So r(04*ffi35^e>. 4> 1 OSrGNDi: ^-y^h'r — 
^tea^J»B L a 1 Sr^»9BtL. h ^ >v^;^ ^ Q 1 1 >Sr o 
f f LXt^— ^^feiUjjftB Lai SrV c c fciJEmi-^o 

h^^'i^i^^Ql l«:o f f tfettgid-fSo 
[0 15 81 JJiCtC, SL1-'SL4CD5'^> -<y^T>r 

on4^ii<bL. ^S[>^y-fe7K7?^j^y- htc-<y :7r 

>fajEVref Sr^^JO-r-Sp Vref ^ LTfi. ;/^y-fc/U 
rLr^o, «0'4^«|(DL#v>'(iti: " 1 'i^filC^L^v^ifi 
coPfl(^fiii:/<?Si:5tcL. "I'^^flg^ LTrF^T#5 
ft{S89:Sf1S^-r?><^;ft5 "o't "l'eo:|^«S:5^^K-r^»cO 
icM^LVNo -ixtdi:!?. "0'4^Di. XJi 7=^—^255^ 
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[0 15 9] v""-^:d5^^>»#ii*ixfc 

iSliBB Lai t^DSfilrttV c c tC««r$i^5o w(^5«Sg 
•C, 4> 9fCVc c-'<yu::^S:epiD-r^>i:x I n v 1 (?D A:t? 

^5>»t5i*j^Tv^/J^v^ " l '-r— i^-fe:/K7>ift'&GND 
[0 16 01 JJcl^t?. h^Vv^^i^Q 7Sro ntC-r^r 

iicijioT. I n V i(7>A;^y- K«?5tftffi. m^iyo 

^I/O 1 JcttL&.t- irdiT't-So S@E7«^y-fe/Hc: 

Q7S:offtcL. h^>v^;^i?Q 1 04-0 njc-t-;5w 
ildctoT^ :?^i^j6SB L a 1 tc: I n V l<OA;^y 20 

BLa l(?DaaEJiGNDi:/jrO. ^:tt«^<D«-g^jcttV 
/Jrv^;»<^y-fe:/^o;^. ©my- h i:7^-^e2li»B L a 

[0 16 11 H 7 -e^-f-WCIi, 7^— ^»%ii^5^7y^ 

JC^)-SiJU;^4ir-g^lCJi, BKl 3 t |^«<DIp]K:i)5 (n- 
1) <Big:-Mt*So rixC>(OffijB!H, 13XU513'(D 
J:5J-Invli:Inv2 oa;^tc3feyiJj»3tti-ixtf J: 

[ 0 1 6 2 1 a 8 jr, a 1 (o-^mj^mmmx-tommr 

a:1Bi£f^MTfc^25^ '<y m 

[0 16 31 E8tCfcV>T. *-f7^-^^ig«S>^>r 
Sr^5/^4. 4';cn- Ki-^ (S 1) o mi so 
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n(Dy'—^i:^9il3\:iy'-'^>^hT^^ ( S 7 ) „ ft 

K-r5 (SI*) o m2fT07^-i$^SrlE]Kl 3' 

hTi-^ (S7') o rtoft, mifr. ^2 

:^*S]*D-r5 (S2) o r r*T-<^^w' ^ >^;c:o^^T 

[0 16 41 ^feV^T^ mifT<oy-^5'S:[ElKl 3;6-t>x 
-i?^ i; 3-/VL7t^ (S8) . mi^T{c:^LT><y 
^y-K (S3) «rmv "I'-r-^-CSStiZ^iz^^S? 

/utciiV c c Sr. Wx-ff a 1 (07<m:t3m^ I /O 1 , -r 
— i^teiH^SB L a 2Xt/B L a 1 (c:ffi;^^-r5o C(r>^, 
y^—^libmmi:^-<iy^5, 5 ' Sr o f f :ytft8{c t^— 
^eailftBL a 2X1/7^-^^21113 Lb 2Sr. ■r'-:^ 
Si^^BLa l&U^T"-^fe2^jt6BLb l;5^fe^9IBI 
l¥iS<^lg<bi-5 (S 9) , 
[0 16 5] ftV>t?. m2^<D^—'Sfi:m^\ 
y^^^y zi^jUl^it^ (S8') . »2fTtC*fUT-<y 

:7r^y-K (S3') 4rffv\ "l 'T^-^J^T-^Sf-ii 

v^■fe/^^cliVc cSr, H l <^Aa;'3ffi^ I /o 

1. T^-i^^lftBLa llcffi;^'^-^ (S 9') « ;i r 

-e. s 9 0v'->5r:x;^(7:)Htr{c, fl3|xL«Am;^«S^i/o 

l^Vc clc:7^y'^i^-i^LT*3$. S9S.I5S9*v' 

fe^S-frJcit, ^7>^^:^;^^Q 7«racTAa;^;tt8^i 

/0 1<0«?t255tt«^cix5o J:o-C. S9'J|^T«tcA 
tl3;^^«^ I /O 1 <omm>V c c XV tfiT U-CVN<5» 
Am;^iS^l/ollc«^<@[pIK4-255SjB!$ 

4) o 

[01661 ^;^^y-fe/u:3.=i5^ Kica#ai;Zf«:fToT 

SrSSSL {S5') , :B»#5i;^S:^T5o Ei8Sc::^-t- 
fi?y(?:?v^— S SOv— 'Jr^^;:^{Cj:or. in 
V KDKM^ "l'^«#i^tf-fe/i-ttGND{c:, "O'^Sr 

[0 16 71 :irT\ "i'x-^'C-ss*5i;^d5^^s 

SCO "l'4^1ll^OUtV^^I^^, <t Vref tA^M-f^w 
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(0 1 6 81 *lll6?^Ji*6 4Mb i t (ONANDME 
EPROM-CEaffFffiLfctr.^, IslgS 1 StCiSffia 

/Hi*>*>61$IB3«*ix^tt 1 Ai s J; ») ^^>^J>*< , 3 5 

[0 1 6 9] /i*3. **J6?gJSroE6«)^^'f -t-S lo 
•y^lslSSl 31*. •r-^'SrAai:^*^ I/O 

tin. SE^UiU«lf^SrfTofc«. «ij;t«4> s llcVb c 

(0 17 01 ::Jxi;*fLT«65fEfiR|-C»i. ■fe>^T>'7'4 20 
[0171] (m 2 OHJSJgffi) g| 9 li, *l8?^<OM 2 

i'H-cfc!?* 4#K:p«-=ey-fe/w-j' h y y^^>^aT/*©«ja 

[01721 *lllfijglili. M 1 ©HJSJgJi t lt« 30 
7'-^'<i5j||i»*4 5^SiJU «iJ^fi4o©p<*y-fe/U3.=: 
yhall, a21, a31, a 4 1 lCOV>n 0037* 

■5. 'iriJ. HI il^-<OSFiJ5>ici4l^— ^-f-«rf^bT. 

[01731 la 9 IdSaV'T. BLal, BLa2. BL 
a3, BLa4, BLbl, BLb2, BLb3, BL 
b4«:. 7'-^'eil6i»Sr^LTV^-5. mfL\i. W 

BLax (x=l, 2, 3. 4) i: 7" — f mv^mB L b 
X (x=l, 2, 3, 4) i:(Oii?*lCA«*y -fe/wany 
HSrSSiKU-CVS, 50 
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[0 17 4] v'—^mmm.BL a liat/BLb 4S 
S#3i*7'-^'«r-^»«F-r5 7 5'f^4, 4*?r 
-tix^'Jxj^figLTv^S. 7yf^4. 4'ttii«y^y-t 

0, 1 0' lr-tix-eixSiKL-CV>5, 7 ^5=- 4, 4'»i, 

9tC*ICSEig!LTV^5. v'—'fmmm.BL a 1 AT/B L 
bl<D-?s''^4, 4'as?gfiESix-Ct>*v>— asicii, s^ 

1 (Dy'—fmmm:^-^ -y^s, s* ic*3Jt«Aai;^*»^ 

[0 1 7 51 mi«>7'-:J'eiii»:^-<5'^5, 

L b 2<?>— Sgi:■^:i^^i^SiBgU-rv^2>o -r — ^' 

feslitftB L a 2X153 L b 2cOfl&(0— 4S»±. m2 0>y'— 

5. 5"i::*Jit2>Ata;^«8^wft&;^it. t'— tS'teaHSB 
L a 3XafB L b 3<0— iSir-tix-^jxgiKL-CVS, $ 
tjK.. "f—^mmi^BL a SRtFBLh 3(K>i&<7>—m 

-^mmmB l a 4xtfB l h4<o—ist-iti^i%mm 

[0 17 6] ^l«??7'-^'tei3li»;^-f 5'f'5, 

U fc 7*- ^' <Eilli»roSI«g Sr SiJ«i-f- « » <!0«-t» 8 C 

8, 9xtj59'-^^'a*iiii6, e'lcisai^'-r 5 ^'iJ^sHSE 

Srm^«-§-tU/j-r5^'cis'^'56:£ia3Sl 1 ^r»:»tTV^ 

[0 17 71 2(c||JiS?g«i-C»*, f'-tfteaiiS^^-f s'f'S 
Sr)S»r*^ffilri-5- tJci t), f*— ^ KSIiil B L a 1 . 
BLa2, BLa3, B L a 4 OSte&S t ii^T*— ^ 

ioT, 4^f^O;'<*y-fe>'^^=•S' h a 1 1 , a 2 1, a 
3 1, a 4 l^ci^mc»tr;^^«lf^^:^T5 

[0178]iai0tC, 139 «0^1£?&)g«itT-ro1S»:<Z> 
fiSJ;ttf4o<otf{cov-'-C7'— ^»#ii;^Sr?T5*W 
5 :^^^Htr*-t-. 0lO-T?tt. j«-=ey-fe/W3.=.y h a 1 
1 ic "o'**#ii;9^. y^y-t/pa-s-y h a 2 nc 
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" 1 'i:mtTl,^. > ^ y -b:/U3.cz h a 3 1 i:: " 0 
Stii^x -fe/U^^ y h a 4 1 "1 

V^Ttlgl |^«<D^>r ^:^^T-S#a^^255T 

# 5 r ttW e> ;&-*<OT«BSi- So 

[0 17 91 HI 0 8c:i3v>T. ^ummxmtim 

"1 'tctiSi--5mJEGNDS:^x.So Ell 

7^— ^^te2li||^>r ^y^«^SfJiaA;^?0 14. 015, 
Ol 6SrVb ctCL. 7^-:^tei|||ftBLa 1, BLa 
2, BLa 3, B L a 4 S:»ii#^li§{;ii-:5o * 
5 (DmE.i: GN D t>^hV c c\Zl.^ 4> 1 0 ?rG ND;<)^ib 
Vc clcLAffl:^^«8-^ I/O l<^7^-i^Sr7^— 
BLa l\cmtJ'r^o 

[0 18 0] ^mmi^mx-n^ m^m^i)^(^^j:<mmi: 20 

ta<. AUi;^;ffi^l/oid5^fl:LTtx-t^'e2l« 

oTV^^<7?-e. ^-^CaSitftBLa 2, BLa 3. BL 30 
a 4«:BLa 1 tWim^tfji^o 

[0 18 11 JJct-. X-^teiiiKB L a 4d5, Stii^ 

O 1 ecom^aSrGND^ L. M 3 (Ot^— 
^ 7^— ^teJIiSlB L a 3 twT^-^giHllB L a 

-^teiSI^BL a 4H«Mtt{C??3S4^Jgt/^Sc^r% x 

10 18 21 5*jc. ^nmm7<.m:^m^ i /o 1 ic. 

ha 3 l<^S#5i;^x— ^ "O'tctiS 

Atli;^«8^ I /O 1 cOt^— ^$^^4:^ ^^^^^^l 
B L a 1 , BLa 2&i;^B L a 3 tCfi^i-^o 
— ^'Kii^iaBLa 3;65. S t a^^^^^Ogff ^mfiZ V c c X 
liGNDtc:5t»S^FK5to4'^ofc«. <& 1 5<oSffl:Sr 
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HB L a 2JCBL a 3 t^fj:^y'—^mm^Bm't^m 
5o rttJwjrf?, f^-i5^e3ljiSB L a 3fi^ie^^)gi:/jr 

[01831 i^^m.m.xmti^^ i /o i jc:. > 

^y •tyu^^>;/ h a 2 l(DStiA,;^5^— ^ "I'tC^S^ 
i-SmJEGNDSr^;tSo ig!v^T. O 5 fiDSjES:Ji#$ 
Aa>:;«g^ I /Oi<07^-i? 

B L a 1 S^TJ^B L a 2 tce^-TSo S^ctc. 7^— Itei^lS 
BLa2;d^ S#3i*^c?5Ff^®ffiV c c XliG ND JC 

wiT^JgWri^fig^i-S^-r ^ Vi/t^, ^J^giSIISB L a 

1 {ct^— :^iKi3i«ftB L a 2 tmti^'f—^-mjiii:^m^ 

tc-rSo X — ^^i^i^B L a 2Ji«^&<j;c: 

ffi 1- -f- S tHr IS: ^ u ^ S JE « s o 
[01841 »:tc. ^asffiflEAtH;0«S^ I /o i id, ^ 

^y -feyu^^s/ h a 1 1 <DS#iZ.^'T'— ^ "O'JC^gS 
t"SSJEV c c Sr-^x.So Scl'^T. 05comJE«r±#S 
Aai;^«8^I/0 1(7?7^— :^«JESr^— iJ'lESIIftB 
La llCfii^'t'So rK*-ecO^^— 'Jrv^^JcioT. -7^ 
^^^eimBLal, BLa2, BLa3, BLa4li 

[0 18 51 "f-^m^mB-LsL lis, Wx.tfl 

n s 1 AX s (Dm(r>^r^. ^^y2^^^<ommnmz^ 

Vpasstc/^SJ: 5 tc-rSo 

[0 18 61 ^»Sii^>'"«/w;J^B3iD;6Sj|i*.TL^S, 
014, <&15, $1 Bc^l^ffiSrVc c t 7^—1^ 

[0 18 7] ii^±<Dv— J: *9 , io(^?-fe:x>^r 
>>^fcgjgE$n;^«IS<^7<^y ir/w^=-^ htc:ov>T. 

:/>^n:y:^^lcji* LTS&5i;^^;65|lI^^c:^T;tScC)-C, Ml 

^raSr2fg{;i-rs 1 y ^y ir/u^/h»9cDS^ii;^^S 
S(£S:l/2lcL. ^ypi/7i».^PBTt*:A:i/2lcfiiJ« 
T-#. ;^^y-fe/KOS#ii;9^m«tB'JSfc^rni/7ix^ 

[01881 (^3 (OHlS^flg) la 1 8 \z:^^^(r>% 3 
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[0189] la 1 8 «:2|c5£Wtom 3 <D||16?^1!glCj&-;5^5 10 

10 19 01 $e>t;i. -ttt^ixo^^y-fe/w^=!/ h 3 

TV^5c r<Df&J«l)tfeSLl{i. S^J^»i»7, 7'\zmz^ 

[0 19 11 5?bl-> WP*l7, 7':ta^XJ^y^-^m^ 20 
(»*l7'tt. S$3^^*^^CSSi^?i^«^V^;><^y•fe/^:xr^ 

y h3<o*jiBi«sLi€r. mmm7Yim^TL^m^mi}i 

iricj:!?. :?«^y-fe/W3.=iy h 3rt(;::*>e>d^UaC>»#a 

all. a21. bll. b 2 1 lilfRl^tcS^ r^^^Klf^ 
[01921 EI 1 9 It. S 1 8 tC*-r«ag-C<7)«Sc<;5 

[01931 EI 1 9 X\±. ^^eV -feyv^cs: h a 2 1 40 
"O'SrStj^^. ;p<^y •fe/i/^:=:5/ hb 2 1 ic "I'S: 
p«^y-fe/U3.3rt/ ha 1 IJC "l'Sr»%a 
;^^y-feyP:3.:=iy hb 1 ItC ^'O'^S^iitfS^ 

Sr^-To 5t-f. ^S6SaLAta;^«8^I/0 1*3J:t5I/ 
0 2J;i. -tn-Ptt. 7«^y •fe/U3.= 3/ h a 2 l*D±tJ^^ 

^ y -fer/t'^s.n K b 2 1 ^tr^sa-r^a 

EE. 0*19. ^tt^tl^ V c c tOVt ^^x^o r w 
-eii. •'G'T^-t^tcffiS-r^.ffiJEirLTVc c. "1' 

[0 19 41 -^ti. 01 9"t?fi. 9^j2<^^-^V^1&t: 50 
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max-. seufcstii^^T^-^t^issrttjRtf^LTu^ 

[0 19 51 lHlK*^d5/>//<®aSr/hS<-e#5fc 
ei^. fi-^Jtft9<Dm/l^o f f:|^JI. o**:) 0 V<i:L7^ii 
-g^lc. y'-^iry y^L^ V c c t U^^S-g^lc. •t^—^J' 
AU1;^JS&1 0<OSiEd5^(^)**7^-i5'eiJ|jtai tce*3^ 
fi^JSr^uy^o [HlK4. 4Mc}i. m-^i»9<75]a:*>Tds«9 

1 XO^ I /O 2 ;65^fkLT hy'-^t^mm<om&i:9^ 

101961 ^it. O 2 l<7pmfi:SrV c c i: ;^^y 
-fe/^3.:=i5. h a 2 lioJ:t/^^y-fe/W3.=i5/ h b 2 1 

K«r«ii4^Jli*cLfc«. <r»5<0«JEES: 
-h#*"fr. Am;^«^I/0 1:feJ:t/I/0 2(^x-^5^ 
*7^-^ei^jt6B L a liQj:t/B L b 1 tc:ttl;^;"r5o :i 

-^/Uzj^z^^y h a 2 1 io J:t/;^^ y ir/U^::^ h b 2 1 CD 

BLb 1 tmm^tfi^o 

[0197] 9ctC. x-iJ^eS^jfaB L a 1 J:T/B L b 

«Six6<D«:#ofea. 02 l<O«ffiSr0 Vi 
y-fe/vn.--/ h a 2 lioctl/b 2 ltc:-g-*iT.531^^y— 

(t 1)H. y^-^m^l^BL a Hc:S>i^»7^-:^SBESr 
e**t'S»J»«€-9(0^>f ^ t 2) titAo-C 
?t*:>n5 J: 5 t-i-^c w:r:-c. ±/i^=^=^^y h a 2 

mkfj:^<OX. p«^y-fe/u:3.= 5^ ha 2 l*5J:t5b 2 1 

[0 19 81 jifcic, o 2 oom^iL^v c c a: p< ^ y 

±/u^zz^y hall *5J:t/b 1 1 h 
S:^a4*«gJci-5o :^85Si5SAm;fJ«8^I/0 

1 i*5j:t5b 1 i<D "1'. "o'<^»*3i;^7^-^t;its 

^-r-5mi5. OV tV c c tt:-^x.^o 
[0 19 91 ^ 5(DmiE4rJi#*-tir. :^1^S5aSCai 

;^fflg^I/0 1*5j:tJ^I/0 2(Dv^— t^miESr. 
te3lj|«BLa l*5<ttrBLb IJ^Lea-rSp 
v^— ^^^;^trio-C. 7<^y ■fev'U^::^?/ h a 2 1, b2 
1. all, b 1 l<D^^:^/^m^i^^tL^tl. Stii 

[0 2 0 01 m^XOi^— <t>2 2<r>n.^^ 

=i5^hal2, bl2, a22. b 2 2 fCg-^iX^SS^ 

[0 20 il r:<os<?3T^— ^*5&^>'</V'^SrSi*a't*<5'> 
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[0 2 0 2] ^mmmmx^it. m i (Dmmmm<o(^m\z 
[0 2 0 31 't*?. *^e^ji±^ufc#^j6^iigicps^ 

J:5*IellSSrfflv^^r i:;65-c#So Sill (a) ft. m 

6<D\B\^1 3 CO h^Vi^-JX.^Q 1 2 t h^>v^^:5^Q 1 

II. h^>i^-^^Q 1 4Sr^UTV^Sfc4?>. <P r 1 O;^ 
ly'^l^^y^^^t^ I n V a 1 fcfih) I9 < 20 

Bill (a) xn^ h7 vv^;^^5'Q 1 4<7Dy— 
«;6Sg|±S5?HTV>5<o-e. h7>v?:J^^Q 1 4<oy— h 
mfiitcftfx.P>tLyi:m#;65S^i-^o ifc. I n V 1 cDtti 

ffiJCL. I n V l<OA;^?«:GND{c:-t-'5r 5c 
[02041 SI 1 (b) «:b^:^v^::^^Q 1 

5, Q14, Qi 2immm.'r^:it\zx^. inv 

<3J-< <i-Sr i;d5-e#S« Hll (c) it. so 

Ell (a) (?0nSMOSFET«^SrpMMOSFE 

hA;tr<i: LT«4> s 1 <75Sfeft#-Cte5/<D s 1 
h^VS^Xi^rQ-l 2<0^— hA^Ji: bXttO r 10 
Sfeft-§-5S>5/0 r 1 «:^;tSo 1311 (d) 

II. Ell 1 ..(c) ^c:^oV^T h'7>iy:^^Q 1 2 t h'yl^ 

[0 2 0 51 rtl^Bl 1(c) (d) it^n^tu. gl 
11 (a) SaigecoESSl 3T'l5£0>^Lyh1#«cO^{c. 

I n V 1 A;<7*Vc c4-c±#*iirS:::4:d5t?#5o J: 
[0 2 0 61 X-r ^y^^^i: UT±«Cn^MI 3 

pSnS!SrAti#;tTt<tV\ nSMISF 
ET-e/<t<, 0ij;tlin p n-/W2jf— ^ h^>i;;::;^T't 
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h^>v?:x^-CiE(::p n^^(^«l:frffija/E. s i 

-eito. 6VJ£JL±. p n p h^>v^^^-eA;c«i:fyrS}m 
JEJ&l±S3ADL. o f f 4^JSlc-r5tcit-<— :;^mfSSr0 V 

[ 0 2 0 7 1 2{i:||iS?^JSTMi. E E P R OM;5)*^/^:5^ 

m\^^n^m.m^\zM\^x^^x^^z tn^ht^x^^. 

5 w t ji-i- 5 * t /jrv\ 
[0 2 0 8] ^ote. ^^wc^iii-^iaittu^^i^ttH 

T% m^izmBi^xmrn-t^^itt^x^^. 

[0 2 0 9] 

[0 2 101 ?T<Oi5>SiJ«cSrlt'^"f-r tJciO^T^ 

-i5'§#3^.;^^rB^Sr^b. i't/i-ayt»:)(75Stii;^^ 

So 

[0 2 11] ;^ M^^y-iJ'^ia^i^ $-^5^^:255 

!x:/®«[*:3l8/hf -S r t f>^X^ So * 5> ic. T^o 

So 

[02 12] ^/ii. T^-^J'eSI^^^-r ^^^(DftDlc5>S«J 
5/ :7 7 -fe: :x ^ r V T'tc -r - :^ Sr SiB#32l S t it 
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[0 6] SBl©|IJ6JBlglwfflv>fc»#ii;^7'-^'9yf^ 

[0 7] 0lroll^SJg1««^t-c2o(^^T^c:o^^T'<y 7 
[0 8] 0l<73Jli6Jglii«Jg-c•2ooD^T^col,^T'<y 7 

[0 9] »2 0D||iSJ^Iig(c^,fc5^ff55tti|'^*»:p<*y 

[010] m2(ommi^mmmx'A^<K>ni^^\'''X7'- 

^ » # ii^Srff 5 »^<0 ^' 5 > ^0. 
[011] *^l^(D^?g0iJ4:lftM-t-5fc«)ro't<©-e. 

[0 1 2 ] «3lE05=F»«1±i|t3>ft:^ * V WEIKfll^Sr^ 

[013] 01 2©^le3tE«it■c2ooD^T^cov^x^y7*3o 
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[014] :^^m(r>mmmi:fsmni-zitit<oh<ox-. 

»«14¥3Jfls:> * y Jiffi0. 

[015] 2li:^5g<DgE?gfi9J$r^§«i-5fc«)O>4>cD-C0 1 
5 (a) Ii0 1 4CDB-B' ■CSJ'J^lofcWfffiEv 01 
5 (b) 1401 4<OA-A* t?9l«Jllofc»f®0. 

[016] *%?gro^?g0iJS:*-rt<;>-C-0 1 6 (b) . 
01 6 (c) 1401 5 (a) . 01 5 (b) ClStiCS-rS 
NANDpt^y-fe/l'3-=y h05B-B"&tJ«A-A' ICJt 

*£:i-SWfB0. 016 (a) I4B - B' 1^— ;fyr^i::»o 
fcT^— ^'eiili»2 7 (SLl) roWfffi0, 
[017] *:3SKOlE7K«PJS:^-rt)<^-C01 7 (a). 

tt, ^m^m^^m-i^jt^V(K>±mm. 017 (b) 140 

17 (a) iCfcJt-SB-B' (OWdBEI, 017 (c) »4 
017 (a) tC*Slt-5C-C' O5»fS0. 

[01 8] fS3(r>mmmmicmt>i^w?tm^m»^^ 

y «>iHij»«figsr^-rr o y 0. 

[019] ^3(r>mmf^mmm.X'2oa>n\^^\>^xf— 

[«?-§-©Iftw] 
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